ABSTRACT The adult of a new genus and new species of Muscidae, Callainireinwardtia woodi sp. nov, gen. nov., is described from Costa Rica. This new genus is placed in the tribe Reinwardtiini and can be distinguished from other members of the group as well as other New World Muscidae by the presence of a striking blue to blue-green metallic color combined with a bare anepimeron, setulose metepisternum, a plumose arista, and wings without clouds or spots. Conßicting data on the phylogenetic position of the reinwardtiine genera is summarized and potential avenues for future research are suggested.
Specimens of the new metallic blue-green Costa Rican species described here and designated as the type of the new monotypic genus Callainireinwardtia gen. nov. were Þrst brought to my attention in 2002 by Dr. M. Wood of the Canadian National Collection of Insects, Arachnids and Nematodes (Ottawa). Dr. Wood commented at the time on a remarkable similarity between these Muscidae and metallic blue-green members of some tachinid genera such as Chlorotachina Townsend, Gymnochaeta Robineau-Desvoidy and Chrysotachina Brauer and Bergenstamm. Apart from its overall appearance, Callainireinwardtia woodi sp. nov. is unusual in its combination of a striking metallic blue to bluish green, with a bare anepimeron, a condition found in no other species of muscid from Costa Rica and Central America (exclusive of the West Indies). It can further be differentiated from other New World genera with the same combination of features by the presence of 2ϩ3 dorsocentral setae, metepisternum with Þne hairs, an elongated Þrst ßag-ellomere with a plumose arista, and wings without clouds or spot.
With the exception of the bare anepimeron, the overall appearance of this large but relatively delicate species resembles some members of the Muscini such as Morellia Robineau-Desvoidy, but genitalic dissections of both sexes have revealed structures that fall more in line with the Reinwardtiini (see discussion below), a most likely paraphyletic assemblage of primitive genera currently placed in the Azeliinae as the sister group to the Azeliini (de Carvalho 1989 , de Carvalho and Couri 2002 , Savage and Wheeler 2004 or treated as a separate subfamily (Couri and de Carvalho 2003) . Some reinwardtiine genera such as Brachygasterina Macquart; Calliphoroides Malloch; Psilochaeta Stein and Reinwardtia Brauer & Bergenstamm also contain species that combine a complete or partial metallic blue or green, with a bare anepimeron, but these groups either have a bare or shortly haired arista or a bare metepisternum, in addition to a variety of other features setting them apart from Callainireinwardtia. Overall, C. woodi seems most similar to the stockier New Zealand species Calliphoroides antennatis Hutton, but further research will need to be conducted to determine its phylogenetic position.
No biological information is available for Callainireinwardtia, but all examined specimens have been collected above 1,000 m. Four of the male specimens were caught in sequence on a hilltop, just a few minutes apart, apparently "station-taking" on the same leaf (D. M. Wood, personal communication).
Materials and Methods
This study was based on specimens borrowed from the Instituto Nacional de Biodiversidad, Santo Domingo de Heredia, Costa Rica (INBC) and the Canadian National Collection of Insects, Arachnids and Nematodes, Ottawa, Canada (CNC).
Specimens were examined using a Leica MZ 6 dissecting microscope for external morphological features and a Leica DM 2000 compound microscope equipped with a drawing tube (Leica Microsystems, DeerÞeld, IL) for the examination of genitalic features. Illustrations were done in ink and enhanced using Adobe Photoshop CS2 (Adobe Systems, Mountain View, CA).
Most morphological terminology is based on McAlpine (1981) , with the exception of the terms mesolobus, pregonite and postgonite (cerci, gonopod, and paramere of McAlpine) pertaining to male genitalia and sternite 10 and tergite 10 (hypoproct and epiproct of McAlpine) pertaining to female genitalia. Additional terminology used for portions of the male genitalia follow Savage and Wheeler (2004) . Measurements are expressed as follows: body length, measured from anterior margin of the head, excluding antennae; Þrst ßagellomere length to width ratio, measured in relation to narrowest point of Þrst ßagellomere; spermatheca length to width ratio: measured in relation to widest point of the spermatheca; and sternite 5 length to width ratio, measured in relation to widest point on sternite 5. The lengths of tarsomeres (abbreviated T1 to T5) are given as relative measurements to the other tarsomeres. (Fig. 1B) . Background color dark brownishgray with occipital region metallic blue to bluishgreen; orbital plates with dense golden yellow pollen, parafacial, gena, postgena and occipital region with dense silvery pollen, thinner directly below eye and near rows of postocular bristles; holoptic with frontal vitta obliterated at narrowest point between the eyes; inner vertical slightly longer than outer vertical bristles, postocellar bristles divergent, orbital plates narrow and space between eyes at narrowest point only slightly wider than ocellar triangle; eye mostly bare, with a few very short and sparse setulae near ventral margin, ommatidia circular, near frontal margin Ϸ2ϫ as large as those on posterior and ventral margins; facial ridge in lateral view with two irregular rows of short stout setae on lower half to two thirds, vibrissa strong, with a few short subvibrissal bristles, six to seven medioclinate frontal bristles followed by six to eight short proclinate orbital bristles, shorter in the middle, one long and three to four much shorter ocellar bristles; two rows of postocular bristles, the anterior row weaker and sometimes ending before vertex; Þrst ßagellomere 4.4 Ð5.2ϫ as long as wide, slightly wider at apex than at midsection, yellow on basal eighth to basal fourth, brown on remainder; arista long, 1.6 Ð1.8ϫ length of Þrst ßagellomere, short plumose with longest hair at least half as long and sometimes as long as width of Þrst ßagellomere, with an extra row of anterior setae on basal two-thirds Ϸ2ϫ as long as width of base of arista; palpus grayish brown, sometimes paler near apex, long and narrow, as long as proboscis, labella ßeshy, prementum dark blue with silver dusting. Thorax. Metallic, ranging from royal blue to bluish green, with violet and/or greenish hues depending on specimen and lighting conditions; with silver dusting restricted to anterior half of postpronotum, the area anterior of the presutural dorsocentral bristles, the supraalar area, the posterior half of postalar callus and most of the pleural sclerites, with two very short anterior undusted vittae between the presutural dorsocentral and acrostical lines; 0ϩ1 acrostical bristle, 2ϩ3 dorsocentral bristles, 2ϩ2 intra-alar bristles, three supraalar bristles (prealar bristle strong, posterior supraalar bristle much weaker), postalar wall and suprasquamal ridge bare, two postpronotal bristles, two notopleural bristles; prosternum bare; proepisternum with one strong bristle and many long but Þner setae, proepimeron with one strong bristle and many long but Þner setae; anepimeron bare, 1ϩ2 katepisternal bristles, lower posterior katepisternal bristle at least half as strong as upper one; fringe of setae on anterior spiracle pale dull brownish yellow, posterior spiracle large, triangular and with fringe of long dark brown marginal setae; metepisternum with Þne but distinct hairs (at least 10) above hind coxa; scutellum concolorous with scutum, setulose with lateral setae extending onto ventral surface anteriorly, with one apical bristle, two basal bristles, anterior bristle approximately one third of posterior bristle, and one discal bristle.
Wing (Fig. 1D) . Clear with slight brownish tinge, uniformly covered in microtrichia; wing veins brown and bare on both surfaces; C ending just slightly past wing apex, without distinct costal spine; Sc close to R over most of its length; R 4ϩ5 sinuous toward apex; M 1 strongly curved forward; dm-cu strongly sinuous; basicosta dark brown, tegula dark brown with strong posterior setae, calypters pale brown, calyptral fringes dark brown, with longer setae near base of upper calypter; lower calypter tongue-like (Phaonia-type), approximately twice as long as upper calypter and not extending below margins of scutellum; haltere with stalk and bulb dull brown with an orange tinge.
Legs (Fig. 1E and F) . Coxae and femora mostly metallic blue, tibiae and tarsi brown with slight bluish tinge, all with silver dusting except for small shiny area on posterior surface of mid-and posterior coxae, claws brown, pulvilli creamy white, Ϸ2ϫ as long as wide; foreleg: femur brownish on apical half of anterior surface with two rows of posterodorsal bristles, moving into a more dorsal position near apex, one row of posteroventral bristles, shorter near apex; tibia with one anterodorsal bristle near middle and dense short pale golden brown setae on apical half of anteroventral surface, these setae also covering the full length of the anteroventral surface of the Þrst tarsomere, one strong preapical dorsal bristle, one preapical anterodorsal bristle, one preapical posterodorsal bristle, one strong apical posteroventral bristle; T1ϾT2ϾT3ϾT4Ͻ ϭ T5 with T5 slightly widened and ßattened toward apex; mid leg: femur brownish on apical third of anterior surface, with one row of short anteroventral bristles on basal third, one row of short anterodorsal bristles on basal half, two strong preapical posterodorsal bristles, one row of short posterior bristles on apical third, four to six posteroventral bristles on basal half, longer and stronger than anteroventral bristles; tibia with two posterodorsal bristles, one short preapical dorsal bristle, and many apical bristles (one anterior, one anteroventral, two ventral, one posteroventral), T1ϾT2ϾT3ϾT4ϽT5; hind leg: femur with one row of irregular anteroventral bristles, two rows of anterodorsal bristles merging into one on apical half, one strong preapical dorsal bristle, posterior surface with a few irregular long but delicate posteroventral bristles on basal half and a row of much shorter but regular posteroventral bristles on apical third; tibia with three to four anteroventral bristles on apical half, two anterodorsal bristles, one strong near middle and a weaker one on basal third; 1 short delicate posterodorsal bristle (calcar) on apical third (Fig. 1F) , no longer than width of tibia; apical third of posterior surface covered with dense short yellow golden setae, these also covering the posteroventral surface of tarsomeres 1 and 2 (Fig. 1E) ; one apical anteroventral bristle, one preapical anterodorsal bristle and one preapical dorsal bristle, T1ϾT2Ͼ T3ϾT4ϽT5.
Abdomen. Color ranging from metallic green to metallic violet-blue; all abdominal bristles clearly stronger than background setae but not noticeably robust such as those seen in Reinwardtia, tergite 1ϩ2 and tergite 3 with one pair of lateral marginal bristles, tergite 4 with two pairs of marginal bristles and one pair of medial bristles, tergite 5 with two to four discal bristles and three marginal bristles; sternite 1 setulose, sternite 5 squarish, 1.1Ð1.2ϫ as long as wide with a pair of short blunt projections on apical margin (Fig. 2D) .
Postabdomen (Fig. 2) . Epandrium only slightly wider than high (Fig. 2A) ; mesolobus in posterior view ( Fig. 2A) 1.3ϫ as long as wide with ventral margin blunt, not modiÞed into outer and inner ventral projections, surstylus bent medially, with apex rounded in both posterior ( Fig. 2A) and lateral ( Fig. 2B) views; pregonite bare, short and stubby with base wide, projecting dorsally (Fig. 2C) ; postgonite short and stubby, with three to four short setae (Fig. 2C) ; epiphallus ßared apically, 0.7ϫ as long as phallapodeme (Fig. 2C) ; ejaculatory apodeme very large and weakly sclerotized (Fig. 2C) ; basiphallus short and broad (Fig. 2C) ; distiphallus sclerotized on basal half as well as ventrally and dorsally on apical half, lateral portions of apical half membranous and not differentiated into distinct plates or sclerites, ventral plate with large blunt spines (Fig. 2C) .
Female. Body length 9.6 mm (description based on a single specimen). Differs from male as follows:
Head (Fig. 1C) . Frontal plate brown with slight silver pollen, narrow and parallel sided, 2.4ϫ as wide as distance between the outer margins of the posterior ocelli, distance between eyes at midpoint of frons Ϸ0.7ϫ width of eye at same level, ocellar triangle dull black, extending in a narrow point to level of upper frontal bristle, orbital plates with silver pollen, with eight to nine medioclinate frontal bristles, two reclinate orbital bristles and one row of short orbital setae running along full length of the orbital plate and past the posterior orbital bristle, inner vertical missing in specimen but large sockets suggest stronger bristles than outer verticals.
Thorax. Metallic violet-blue with bristling and dusting patterns as in male.
Wing. As in male.
Legs. Claws smaller than in male with pulvilli about as long as wide, all other features as in male except for last tarsal segment of fore leg (T5), which is as long and no wider than T4.
Abdomen. Metallic violet-blue with very slight greenish tinge, not as green as in male. Undusted except for very thin silver dusting on anterior portion of tergite 1ϩ2, bristles as in male.
Postabdomen (Fig. 3) . Ovipositor telescopic and without spiracles, with all segments long and weakly sclerotized; tergite 6 (Fig. 3B ) with anterior portion divided into two club-shaped plates and posterior portion visible only as two lines of short setae; sternite 6 ( Fig. 3A) with anterior portion long and narrow, broader anteriorly and posterior portion small and irregular with two pairs of setae; tergite 7 ( Fig. 3B ) with anterior portion divided into two narrow rods and posterior portion divided into two adjacent small plates each with four setae; sternite 7 ( Fig. 3A) with anterior portion long and broader than on previous segment and posterior portion very small, restricted to base of two pairs of setae; tergite 8 ( Fig. 3B ) with anterior portion divided into two rods, slightly converging anteriorly and posterior portion divided into two small plates each with three to four setae; sternite 8 ( Fig. 3A) with anterior portion divided into two short and weakly sclerotized plates and posterior portion divided into two small plates, each with three to four setae; tergite 10 ( Fig. 3B ) bare except for two pairs of preapical setae, the inner pair weaker; sternite 10 ( Fig. 3A) long and narrow, setulose with four pairs of setae on posterior margins; cerci ( Fig. 3A and B ) cylindrical and setulose with numerous stronger setae; only two spermathecae (Fig. 3C ), 2ϫ as long as wide and moderately wrinkled, were found in the single available female specimen but it is possible that a third may have been lost during dissection and clearing of the genitalia, as most reinwardtiine taxa have three spermathecae. The one available female specimen was gravid and Ͼ30 eggs were removed from the abdomen.
Egg (Fig. 3D) . Elongate with two projecting ßanges ("Phaonia type" of Thomson 1937 , "simple ßanged type" of Ferrar 1987) .
Etymology. The generic name is formed by the combination of callainus (Latin for turquoise colored, greenish blue) and Reinwardtia, another Neotropical member of the Reinwardtiini with superÞcial similarities to the genus described here. The species epithet is a patronym in honor of Dr. Monty Wood who Þrst brought my attention to this taxon and collected part of the type series.
Type Material. HOLOTYPE: 1 male, Reserva "El Distribution. Costa Rica. Remarks. With the exception of the dichoptic head, the female of C. woodi is quite similar to the male of the species, most remarkably in the presence of thick mats of short golden setae on the hind tibia and Þrst two tarsomeres of the hind leg, a feature seen in other Muscidae, including Reinwardtia, but usually much more pronounced in the male.
Discussion
There is no uniquely derived character for the Reinwardtiini as currently deÞned ; see Schuehli and de Carvalho 2005 for the transfer of Chaetagenia Malloch from the Reinwardtiini to the Azeliini). However, a short squarish sternite 5 in the male, spinules on the sclerotized ventral plate of the distiphallus, a delicate ovipositor with very narrow tergal and sternal rods and a Phaonia-type of egg are all features observed in most other members of the tribe. Therefore, the combination of a metallic blue-green color and bare anepimeron with the genitalic features of Callainireinwardtia all support an afÞnity with some, if not all the reinwardtiine genera.
Although the phylogenetic relationships of a few reinwardtiine taxa have been investigated using morphological (de Carvalho 1989, Couri and de Carvalho 2003) and molecular characters (Schuehli et al. 2004 , Schuehli et al. 2007 , there is very little congruence in the results from different analyses apart from the fact that they all challenge the monophyly of the tribe. In addition, Schuehli et al. (2007) also have recently challenged the monophyly of the Azeliinae as deÞned in de Carvalho and Couri (2002 and the Azeliini as deÞned in Savage and Wheeler (2004) . It must be pointed out, however, that the taxon sampling of Schuehli et al. (2007) included only three of the 15 known reinwardtiine genera and three of the 13 azeliine genera.
Obviously, the Reinwardtiini is in great need of systematic attention. It seems that an increase in taxon sampling among the reinwardtiine genera as well as the inclusion of many other basal muscid taxa in a single data set will be needed to redeÞne tribal limits of the Reinwardtiini and further test the monophyly of the Azeliinae. In addition, a comprehensive phylogenetic analysis of the group may result in the lumping of some taxa, as seven of the 15 reinwardtiine genera are currently monotypic.
